proportion of dissolved EEA and temperature, indicating that temperature might be a critical 22 factor controlling the proportion of dissolved relative to total EEA in marine environments. 23
Öland, Sweden, using a Ruttner sampler. Temperature was measured on site, and the water 25 was transported to the laboratory in acid-washed Milli-Q-rinsed polycarbonate bottles within 26 1 h. 27
Chlorophyll a concentration 28
Chlorophyll a (Chl a) concentration was analyzed following extraction using ethanol 29 (Jespersen and Christoffersen, 1987) . 30
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Measurement of total and dissolved extracellular enzymatic activity 1 (EEA) 2
The hydrolysis of the fluorogenic substrate analogues 4-methylcoumarinyl-7-amide (MCA)-3 L-leucine-7-amido-4-methylcoumarin, 4-methylumbelliferyl (MUF)-β-D-glucoside and 4 MUF-phosphate was analyzed to estimate potential activity rates of leucine aminopeptidase 5 (LAPase), β-glucosidase (BGase), and alkaline phosphatase (APase), respectively (Hoppe, 6 1983 ). The procedure was followed as previously described (Baltar et al., 2010; Baltar et al., 7 2013; Baltar et al., 2009) . Briefly, EEA was determined after substrate addition and 8 incubation using a spectrofluorometer with a microwell plate reader Labtech) at excitation and emission wavelengths of 365 and 445 nm, respectively. Samples 10 (300 µl) were incubated in the dark at in situ temperature for 1.5-3 h. The increase in 11 fluorescence over time was transformed into hydrolysis activity using a standard curve 12 established with different concentrations of the fluorochromes MUF and MCA added to 0.2 13 µm filtered sample water. A final substrate concentration of 31.2 µmol l -1 was used to 14 measure BGase activities, 100 µmol l -1 for APase and 500 µmol l -1 for LAPase. These 15 concentrations were previously determined as saturating substrate concentrations. 16
The total and the dissolved fraction of the EEA was distinguished as previously described 17 (Baltar et al., 2010; Baltar et al., 2013) . Briefly, raw seawater was used for total EEA; 18 whereas for dissolved EEA, samples were gently filtered through a low protein-binding 0.2 19 µm Acrodisc Syringe filter (Pall) for dissolved EEA following the protocol of (Kim et al., 20 2007) . The use of low protein-binding filters is important in this context since the adsorption 21 of extracellular enzymes depends on the type of the filter material used for size fractionation 22 (Obayashi and Suzuki, 2008) . In the present study, dissolved (cell-free) EEA is defined as the 23 EEA recovered in the filtrate. Total and dissolved EEA were determined on six replicate 24 samples each. 25
Statistical analyses 26
The relations between variables were examined by means of correlation analysis computing 27 The proportion of dissolved relative to total EEA ranged between 0-100%, where LAPase and 23
APase showed a similar range (37-100% and 37-100%, respectively) and BGase showed the 24 broadest range (0-100%) (Fig. 3) periods. This might be linked to a reduction in the metabolism of heterotrophic microbes that 23 would reduce the consumption/degradation rates of dissolved EEs. The higher proportion of 24 dissolved EEA during winter suggests that the decoupling of in situ hydrolysis rates from 25 actual microbial dynamics is stronger during winter (or in cold waters). Thus, these results 26 underpin the importance of considering this stronger cold-related decoupling when relating 27 EEA to other microbial processes. These results also suggest that, under the projected global 28 warming scenario, it is likely that the hydrolysis of organic matter due to cell-free EE might 29 be reduced due to a shorter lifetime of the EEs. 
